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1 Introduction
Based on off-line discussions at RAN3 #75, it is proposed to focus on a problem defined below.
2 Discussion

Problem definition

The scenario assumes a macro cell (source macro) and a pico cell. Following issues have been identified:
Problem 1: After HO preparation from a macro cell to a pico and due to high speed mobility UE fails connection to the pico (e.g. fail RACH access or fail RRC Conn. Reconfig. Complete) and successfully re-establish connection to another macro cell, or succeed in connecting to the pico but shortly after be subject to RLF and re-establish connection to another macro. (Defined in R3-120309)
Problem 2: After HO preparation from a macro cell to a pico and due to high speed mobility UE fails connection to the pico (e.g. fail RACH access or fail RRC Conn. Reconfig. Complete) and successfully re-establish connection to the source macro cell, or succeed in connecting to the pico but shortly after be subject to RLF and re-establish connection to the source macro. (Defined in R3-120309)
Problem 3: In the presence of CER, HO criteria at a macro for a HO to a pico vary, depending on the UE capabilities. If a UE is handed over to the pico and a failure happens soon after the HO is successfully completed, and the UE reconnects at the source cell, or at another cell, the too early or wrong cell HO resolution is triggered. However, the source cell (i.e. the cell that started the HO to the pico) will receive the HO REPORT, but will not be able to identify which HO criteria are wrong. (Defined in R3-120309 and R3-120298)
Problem 4: After a HO to a pico cell deployed for a coverage enhancement, the UE fails and re-connects at another macro. When that another macro sends the RLF INDICATION to the pico, it may recognise the problem as a HO to wrong cell, while in reality the HO from the source macro should be performed sooner. (Defined in R3-120197)

Identified solutions
Solution 1: Propagate UE RLF report in HO REPORT message 

The RLF Report contains important UE measurements and information relative to the mobility failure, collected and reported by the UE. Including the RLF Report in the HANDOVER REPORT could enhance the diagnosis of a failure at source eNB. For example, the RLF Report may include the horizontalVelocity IE, which can help deducing if a failure was due to UEs moving at high speed. Also, the RLF Report includes measurements on the last serving cell and information on the cell where the failure occurred. This could enable the source eNB to understand the nature of the failure (e.g. coverage whole). This solution could be even more effective if combined to other solutions listed in this document.  
Solution 2: Token/HO identifier sent by the network to the UE and collected back by the network in the UE RLF Report 

The eNB triggering the HO assigns a token / HO type identifier to the UE, e.g. in the HO command. The token / identifier uniquely identifies the HO criteria used for this HO, though not necessarily the UE. The UE stores the last received token / identifier and reports it back in case of a failure (e.g. as part of the RLF Report). The pico cell identifies the failure as a too early HO or HO to wrong cell and forwards the token / identifier to the source macro. The macro identifies the HO criteria. The only addition is a single token / identifier to be signalled (possibly as part of the RLF Report). UE context does not have to be stored or C-RNTI blocked.
Solution 3: Add CRNTI (and other required information if any) in UE RLF Report (and HO Report) to allow at the eNB matching of stored UE contexts to failure events 

At handover, the source cell may store selected UE related information together with the CRNTI(1) used in the cell before HO and additional information, for example X2APID(1). The target cell also stores the same CRNTI(1) and the X2APID(1) together with the UE context. If the UE send the RLF report triggered at RRC re-establishment, the last serving eNB receives the CRNTI(2) used before the failure in the RLF indication message and can thereafter retrieve any information stored for this UE. If the UE send the RLF report triggered at RRC connection setup, the UE includes the CRNTI(2) used before the failure and additional information, for example the shortMAC-I(2) in the RLF report. This is forwarded in the RLF indication to the last serving cell which can thereafter retrieve any information stored for this UE. 
When this information is retrieved the CRNTI(1) and X2APID(1) can be included in the HO report message. The eNB receiving the HO report message can thereafter retrieve any stored information related to this UE.
Solution 4: Add UE History IE in HO REPORT message

UE speed information is useful to apply adaptive HO policies to UEs which have different moving speed. The UE History IE contains cell ID, cell size and stayed time at each cell UE has passed. By counting the number of HOs for the specific duration, it is possible to get the approximate UE speed. The rough information about UE speed would be enough to apply adaptive HO policies to different speed UEs. Similarly, for idle UE, the number of cell reselections for the specific duration is currently used to get the rough UE speed information as described in TS 36.304 (normal, medium, high). Moreover if UE History IE is included in HO Report message, source eNB can recover the UE history and transfer it to the next HO target eNB in too early HO case. In order to retrieve the history information, identification of the UE context must be enabled.
Solution 5: Let UE report the root reason for the failure

When a RLF is detected in a UE, the UE may reports (possibly in UE RLF Report) the reasons of the radio link failure, i.e. physical layer problems in the downlink, MAC random access problem, RLC transmission issues in the uplink. When the report is available in the eNB where the RLF occurred, the eNB can determine the root causes of the RLF taking into account of other information of this UE if available. Based on the conclusion, the eNB may take further actions in order to optimise the performance of the network. 
Solution 6: Add the indication whether the UE is configured with bias or not in UE RLF Report 

In case connection failure occurs in a UE, UE stores if it is configured with bias in UE RLF Report and upload the information to the re-establishment cell or connection setup cell. This information is transferred to the RLF eNB with RLF INDICATION message. After the detection of the root cause of the failure, RLF eNB sends HO REPORT which including UE RLF Report to the eNB that needs to make corrections. With the indication whether the UE is configured with bias or not, and the measurement results included in the UE RLF Report, eNB could differentiate the scenario that a UE configured with bias failed in the cell range expansion of the Pico from other scenarios and then make some optimizations accordingly.
Solution 7: Use the UE mobility state

The network can configure the thresholds for when the UE should change the UE mobility state. When in these three different mobility states, the UE will apply different mobility parameters (TTT). One way to solve issue 1-2 is therefore to use the mobility state in the UE and optimise the mobility parameters differently for different mobility states. The mobility state change is decided autonomously in the UE based on thresholds configured by the network. This solution would either require that (a) the network is able to deduce the UE mobility state or (b) that the UE report the mobility state in the RLF report. In case the network deduces the mobility state, this requires that the network can retrieve information for the specific UE, which can be achieved if combined with solution 3 above. 
